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The  regulations  governing  the  inspection,  sampling,  and  certification 
of  cottonseed  sold  or  offered  for  sale  for  crushing  purposes  (Code  of 
Federal  Regulations^  Title  7,  Part  61)  and  the  official  standards  for 
grades  of  cottonseed  (Code  of  Federal  Regulations^  Title  7,  Part  28) 
require  that  the  inspection,  sarapling,  analyzing,  and  grading  of  cotton- 
seed be  performed  as  prescribed  in  methods  approved  from  time  to  time 
by  the  Agricultural  Marketing*  Service,    This  bulletin  contains  the 
approved  methods  for  chemical  analj^'sis  and  grade  calculations  and  super- 
sedes the  bulletin  issued  October  1952  on  this  subject* 


■■n    .  ^ 


June  28,  1954   />'-  ,  V  {'y'''^  J 

^""^^  y'  Director    '  / 

Cotton  Division 


METHODS  FC-R  THE,  A1JALYSI5  OF  COTTONSEED 
See*  1:    The  Sani"ole  of  Cottonseed. 

(a)  Laboratory  3a?iaple«    Th'^^  sample  received  at  the  laboratory  shall  consist 
of  2  pounds  of  cleaned  seed.    (Sae  appendix  for  approved  containers).    It  shall 
be  sealed  in  an  airtight  container  and  shall  be  accompanied  by  a  certificate  by 

a  licensed  cottonseed  sampler  in  the  form  approved  by  the  Director^  Cotton  i'lvt, 
■X.^iculturul-   i.arkotini:      b'orvicp    •*     j       S.  Department  of  Agriculture. 

(b)  Sample  for  lioisture  Test.  Prior  to  handling  the  sample,  the  portion  of 
seed  for  the  original  m.oisture  test  shall  be  vn.thdravjn  and  irar:ediately  placed  in 
a  suitable  container  with  a  tight  fitting  cover. 

(c)  Handling  of  Sample.    The  remaining  sample  shall  be  exajrdned  by  the 
chemist  who  shall  correct  the  v/eights  reported  to  him  03-  the  sampler,  for  such 
additional  foreign  matter  as  he  iiiay  find  in  the  x^ample  by  screening  it  and  by 
picking  out  all  other  particles  of  foreign  matter  by  hand.    The  sample  shall 
then  be  placed  in  an  approved  mechanical  mixer  and  handled  according  to  direct- 
ions for  the  use  of  the  mixer  used.    The  cleaned  and  mJ_xed  sample  shall  then  be 
quartered,  and  one-half  of  it  returned  to  the  original  container  and  retained  as 
a  referee  sample  for  a  period  of  tine  not  to  exceed  two  i-zeeks.    The  second  half 
of  the  sample  shall  be  placed  in  an  air-tight  container  and  used  by  the  chemist 
for  his  analysis*    (See  appendix  for  approved  equipment) 

Sec.  2:    Original  lioisture. 

Determination.    Weigh  as  rapidly  as  possible  2  samples  of  betv/een  5  and  10 
grams  each  from,  the  portion  reserved  for  mioisture  into  tared  moisture  dishes, 
picking  out  and  discarding  all  pieces  of  foreign  matter.    The  uncovered  dish 
containing  the  sample  is  placed  in  an  approved  tj^e  oven  at  101°C.  for  from 
12  to  16  hours,  or  most  conveniently  over  night.    The  dish  xvhen  removed  from 
the  oven  is  covered,  cooled  in  an  efficient  desiccator  and  ^^'■eighed,  the 


Iwss  in  weight  being  calculated  as  ni.oisture«     (Seo  appendix  for  approved  eq^uip- 
ment )  <» 

See.  5  s  Fuming  and  Grinding*, 

(a)  Sec  appendix  for  approved  equipment* 

(b)  Pr  uparation  of  Seeci  for  Cil  and  iij-nmonia  Determinatione     ■'^ry  an  approxi- 
mately 60  gram  portion^  for  2  hours ^   in  an  approved  type  oven  at  i30°C.  plus  or 
minus  3°C*«     Toward  the  end  of  this  drying  period,  absorb  into  the  inner  walls 
and  bottom,  of  a  porous  earthenware  pot,  1»5  mle  of  concentrated  ^hydorchloric  acid* 
The  acid  is  distributed  all  over  the  inside  of  the  pot,  and  when  absorb>.d,  the 
inside  of  the  pot  must  appear  dry_,  otherwise  a  new  pot  must  be  substituted.  (For 

fuming  delinted  cottonseed,  use  l.C  ml«  of  concentrated  hydorchloric  acid*,)  Place 
seed 

the  driecy'^ in  the  pot,  c  0  V  e  r  a  nd  place  in  the  fuming  oven    proviously  onened 
and  ventilated  for  at  least  5  to  1®  minutes ^  and  fume  for  1  hour.     The  oven 
temperature  should  gradually  rise  to,  but  not  exceed,  115^C..     The  lint  should  be 
loose  and  brittle,  not  scorched.     Grind  the  dried  aad  fumed  sample  in  an  approved 
mill  which  has  been  adjusted  to  produce  a  fine  meale     After  grinding,  open  up  the 
mill  and  carefully  brush  out  all  remaining  ground  see?",  onto  a  sizable  smooth  sheet 
of  paper  or  oilcloth*     It  is  important  that  the  top  of  the  hopper  of  the  mill  be 
fitted  with  a  cover  to  prevent  loss  of  seed  during  grinding.     There  should  be 
practically  no  loss  of  material  in  grinding  and  if  an  appreciable  amount  of  mate- 
rial is  lost,  the  entire  process  should  be  repeated  since  the  lost  material  is 
not  necessarily  representative  of  the  whole* 

Mix  the  ground  sample  of  seed  thoroughly  using  approved  methods  and  equip- 
ment,    Yi/hen  the  ground  sample  is  thoroughly  mixed,  the  material  shall  be  trans-- 


ferred  to  a  \TQll-st oppered  bottle  or  container  of  propor  size  to.  hold  tho  materir.l 
tightly  so  as  to  prevent  percolation  or  vertical  segregation  of  the  components* 

Sec.  4:     Second  Moisture. 

Determination,    Weigh  5  grams  of  the  fumed  and  ground  sample  into  a  shallow 
moisture  dish  and  dry  at  101°C»  for  2  hours  in  an  approved  type  oven.    The  dish 
when  removed  from  the  oven  is  covered,  cooled  in  an  officii-jnt  desiccator  and. 
weighed*    Calculate  loss  in  vfeight  as  p:.  rcont -moisture  of  the  fumed  and  ground 
sample,     (See  appendix  for  approved  equipmont)p 

See.  5;  Oil 

(a)    See  appendix  for  approved  equipment  and  reagents* 

("te)    Determination.    Weigh  accurately  duplicate  sample  of  5  grams  of  the 
fumed  and  ground  seeds  wrap  in  a  150  mm,  filt'jr  paper  (S»      S*  vf597,  or  equiva- 
lent grade)  and  rowrap  in  a  second  paper  or  papers  in  such  manner  as  to  prevent 
es«9ape  of  the  meal,  leaving  the  top  of  the  second  paper  or  papers  open  like  a 
thimble.    A  small  piece  of  absorbent  cotton  may  be  placed  in  the  top  of  the 
thimble  to  distribute " the  dropping  petrolic  ether  if  desired.    Place  25  ml*  to 
30  ml.  of  petrolic  other  in  a  tared  flask  of  100  ml*  capacity  (smaller  flask  of 
not  less  than  50  ml.  capacity  may  be  used  if  preferred)  and  extract  sample  for 
4  hours,  the  other  dropping  in  the  ccnt-.r  of  the  thimble  at  a  rate  of  at  least 
150  drops  per  minute.    The  volume  of  the  solvent  should  be  kept  approximately 
constant •    At  completion  of  the  extraction  period,  the  solvent  is  evaporated 
until    no  trace  remains,    "^he  flask  and  contents  shall  be  cooled  to  room 


tompomturo  and  vfeighed.    The  last  traces  of  the  othor  aro  s onetimes  difficult 

to  dotoet  by  odor  and,  in  cc.so  of  doutt,  evaporate  for  SO  ninutos  or  longer 

until  constant  vfoight  is  obtained  after  ooolinge    Calculate  the  oil  content  as 

shown  in  the  follov-j-ing  oxanple  j 

Example  of  Calculation 

Petrolic  other  extract  ••c»o^..««.....c«.«.«.o«««.«  1.026  grains 
Original  moisture  plus  total  foreign  matter 

up  to  and  including  Ifo  '  12«2%  plus  0^8%  c =      13 ^O^ 
Second  moisture  «...  .o  •.•..••»..«.  o  <>  e  o  •  2^6% 

Total  foreign  matter  up  to  and  including  1%  .cbs*  0(,S% 
Weight  of  sample  ••;*»»9»«(».**f*»*.e.«.ii9.e«c*»<>0o     o» 00  grams 

Per(?ent  Oil  ^  1,C26    x  (  37)*  -  18,3%' 

*  Factor  to  convert  from  dry  basis  to  original  moisture  basis  is 
calculated  thus : 

^  =    IQO       (12*2  plus  Oe8)  ^  8  9,32 
~     "IQ©  «  2.6 

Sec.  6i    Arranonia  ,     ■  ^ 

)    SeQ  appendix  for  approved  equipment  and  reagents c 
(b)  Determination. 

(l)    Digestion  Procedure*    Di^'^ect  1,7034  or  1.401  grams  of  the  fumed 
and  ground  sample  in  a  Kjeldahl  flaak  with  approximately  0^5  gram  cf  metallic 
mercury  or  0.7  gram  of  mercuric  oxide,  10  grams  of  sodium,  or  potassium  sulphate 
and  25  ml.   of  concentrated  sulphuric  acid«     Place  the  flask  in  an  inclined  posi- 
tion and  heat    below  the  boiling  point  of  the  acid  from  5  to  15  minutes,  or  until 
frothing  has  ceased.     Increase  the  temperature  and  continue  digestion  until  the 
liquid  becomes  colorless,  or  until  complete  digestion  is  obtained  (generally  45 
minutes  to  1  hour  is  sufficient).     The  procedure  is  the  same  from  this  point  on 
as  in  the  regular  Kjeldahl  method,  except  that  no  potassium  permanganate  is 
aided. 


(2)  Distille.tion  Prooedurej,    IStor  cooling,  add  about  250  ml. 

to  300  ml,  of  we.ter,  a  few  p;ranules  of  zinc  to  keep  the  conterrbs  fr<m.  "tramping, 
25  ml.  of  a  4  percent  solution  of  potaBsium  or  sodium  sulphide,  or  a  sufficient 
amount  to  precipitate  all  of  the  mercury.    After  mixing  thoroughly,  add  50  ml* 
to  60  ml.  of  caustic  soda  solution  (spec if Iq  gravity  of  1»50),  or  sufficient 
amount  to  make  strongly  alkaline,  pouring  the  solution  down  the  side  of  the 
flask  so  that  it  does  not  mix  at  once  with  the  acid  solution.    Connect  the  flask 
vv-ith  a  condenser  of  block  tin  or  heat-resistant  glass,  mix  the  contents  of  the 
flask  by  shaking,  and  distill  into  an  accurately  measured  quantity  of  standard 
sulphuric  acid  solution  to  v/'hich  has  bi(jn  added  50  ml.  of  distilled  water, 
until  at  least  200  m-1.  of  the  distillate  is  obtained,  taking  care  that  the 
delivery  tube  reaches  below  the  level  of  the  standard  acid.     (The  strong  caustic 
soda  solution  and  the  solution  of  sulphide  may  be  added  together  if  desired)* 
Add  about  1  ml.  of  a  0.2^  solution  of  a  proper  indicator  to  the  distillate  (if 
methyl  red  is  used,  the  solution  may  be  titrated  hot),  and  titrate  with  a  stoiid* 
fixed  alkp.li  solution.    Calculate  results  and  report  as  ami^onia. 

(3)  Blank  Correction.  IhkG  blank  test  on  all  reagents  and  correct 
the  titration  of  the  above  distillate  accordingly^ 

(4)  If  the  amm.onia  percentage  found  in  the  fumed  and  ground  sample 
less  than  3^70%  or  more  than  4.50^,  a  second  determination  sliall  be  made  and  if 
those  two  determinations  do  not  agree  within  1/10  of  1%,  tr/o  additior^al  determi- 

r.ations  shall  be  made  and  the  average  of  the  two  or  three  determinations  agree 
ing  most  closely  shall  be  used  in  the  calculations. 


Example  of  Co.lculation 


'^uaiit ity  of  0 . ii^ SQ^  moas urod  iiit o  flask  •^•••••••••••••^•••^    10 #00  ml* 

><iuantity  of  0.5I\^  ^2 ^^4  blanlc  tost  on  roagonts  *f«*»«f««*.«*  0.06  ml* 
Quantity  of  0#26N  NaOH  usod  in  titration  2.68  mX» 

10. 00  -  0»06  -  2.68  -  4.30^  aimonia  in  fumed  seod 
Z  4 


Original  moisture  ... .••«••«.««. f.*..«.«..*«.«^.««f. ••.••*•»••••  8«1^ 
Foreign  matter  up  to  and  including  1%  «••«•••«.•««•••«•••••...«•  0.9^ 
Moisture  in  fumed  and  ground  sood  •••f**.t«*»**f*«««*»«*»  ZmO% 


4.30    X    0.91    -    3,99^  amiiionia  in  original  seed 

Sec.  7t    Free  Fatty  Acids 

Determination,    Dry  200  grains  of  the  original  clean  sample  of  seed  for  not 
le.ss  than  30  to  40  minutes  at  a  tG^tpf/rti'turo  of  lOO^C.  to  105^0 ♦  in  an  approved 
type  oven  and  cool.    Pass  the  ooai^<i  s><s&^  throng  an  approved  laboratory  huller. 
Separate  all  of  the  meats  from  th®  hulls  "by  screening  %    The  meats  shall  bo  ground 
by  passing  the  meats  through  an  approved  grinder  and  thoroughly  mixed.  Proper 
grinding  and  coiripletc  separation  of  the  irieats  from  the  hulls  are  essentir.l  in 
order  to  obtain  concordant  results.    Without  undue  loss  of  timo,  (Quarter  the 
thoroughly  mixed  ground  meats  so  as  to  obtain  at  lear-t  40  grams  of  meats  for 
extraction.    Extract  this  portion  by  cold  percolation  as  follov/sj 

Placo  a  disc  from  a  Knorr  I^xtrrction  Ap':^arr'tu5  in  a  Butt  tubo  and  cover  it 
with  a  laver  of  asbostos  fibre  suspended  in  petrolic  ether^  or  pack  the  bottom  of 
the  tube  with  cotton.    The  cotton  should  extend  approximately  ono-half  inch  into 
the  small  end  of  the  tubo  and  one -half  inch  abovo  the  bottom  of  the  body  of  tho 
tubo,  care  being  talcoa  so  as  not  to  pack  the  cotton  so  tight  as  to  prevent  proper 
drainage.    A  satisfactory  mat  should  not  allav  any  of  the  noats  to  pass  tlarough, 
but  should  allow  tho  extracting  solvent  to  pass  through  at  a  rato  of  about  150 


drops  per  ninutc.    Plo.co  the  srjiplc  of  groimd  ncatr,  to  be  extracted  in  the  pre«^ 
pared    tube  and  add  50  ml^^  of  petrolic  ether,  follov/od  by  ti/o  portiere  of  25  ml, 
sacht    Kach  portion  of  petrolic  ether  should  bo  allovjed  to  f  lev/  through  the 
srjnple  into  th©  extraction  flasJs:  before  the  folloYdng  portion  is  added*  Complete 
extraction  of  the  oil  is  essential  for  accuracy  of  the  dote rminati ens Allo^v  the 
extracted  oil  to  roiaain  on  a  steam  bath  for  a  sufficient  period  of  tijne  to  com- 
pletely reinovo  all  traces  of  the  solvent  from  the  oil*    .Teigh  7l^05  grrmf;  of  the 
oil  after  cooiing  into  a  txtratis^  flask,  add  30  ml*  of  aoutraliiiQd  approved  alco- 
hol, 1  ml«  of       solution  of  phenolphtiicvlojji  indicator  (10  ml*  of  petrolic  ether 
may  be  added  if  desired  to  sharpen  the  Gnd«^>polnt)  rmd  titrate  the  free  fatty  acids 
of  the  oil  vdth  a  standard  ellmli,    Th©  flask  should  be  shoJscn  vigorcusly  during 
the  titration  and  the  end^point  taken  v/hen  a  perrirnont  pinlc  color  is  obtained 
and  I'Adoh  pereistc  for  at  least  one  minute  •    Record  the  amount  of  stcndard  allcall 
UGod  in  the  titration  and  calculate  the  percent  free  fatty  acids  of  the  oil* 

If  the  results  indicate  a  free  fatty  acidis  content  of  4*0%'  or  higher,  the 
coiuplete  test  shall  be  duplicated^ 

Bxamplo  of  Calculoticn 

28»2  3c  Ilormlity  of  alla:ili  x  mlc  used     percent  Free  Patty  Jicids 

Jei[^ht  of  oil  used 

Sec0 Calculation  of  Analycis* 

From  the  moisture  determined  on  tli?  whole  seod  as  received,  plus  the  total 
foroig£t  matter  up  to  and  including  l<,0%^  and  the  moisture  determined  on  the  fumed 
and  ground  sample,  the  percentages  of  oil  and  rrjimnonia  are  calcxilated^  laok  to  the 
original  jaoieturo  basis  afi  received  by  the  follorring  formulai  ^ 


M     Moisturo  in  original  soeda 
FM  -  Total  f orGi£;n  matter  up  to  and  including  \<»0%» 
P  =  Moisture  in  the  fumed  and  ground  saraple. 
F  s  Factor  to  multiply  "by  to  reduce  results  from  dry  basis  to 
the  original  basis  as  received. 

100  ^  (M  plus  FM)  =  F 
.    100  -  P 

Example  of  Calculation 

Percent  of  oil  in  fumed  and  ground  SGod  •••••  »  20«5 

Percent  of  o.mmonia  in  fumed  and  ground  seed  *«••  •••••  5,90 

Percent  of  total  foreign  matter  up  and  including  1*0^  ••««***«.*«,*««,«9  0.8 

Percent  of  moisturo  in  original  seed  •••••••«•••  •••••o«9«. •«•.•••«>  12 - 

Percent  of  moisturo  in  fumed  and  ground  seed  ••<>  2,6 


Factor  to  multiply  by  to  3:*educe  to  original  moisture  basis   ••••••  89.32 

100        (12  *2  plus  0.8)  .  -    89 ,32  .     ,  . 

100  2.6 

20e5    X    89o32    »    18*3^  of  oil 
3c90  X    89.32    s      3.48?^  of  airanonia 

Sec.  9  8  .  General  Instructions. 

(a)  All  calculations  shall  bo  carried  out  to  the  third  decimal  place.. 

(b)  Fra.otlons  of  exactly  one  half  shall  be  dropped  v^hen  the  next  higher 
decimal  figure  is  an  even  number  and  used  to  raise  the  ner.t  higher  decimal 
figure  if  it  is  an  odd  number. 

Examples    0,345  equals  0.34. 

0*335  equals  0,34 


(c)    Data  on  reports  of  seed  analysis  shall  be  expressed  as  follows 


Foreign  Vnttor  to  .«  .•.  .,  '  0,1^ 

Percent  of  Oil  to   »   O.l^o 

Percent  of  ammonia  to  ••••o.....^..*,  0,01^^ 

.Free  Patty  Acids,  when  6,0;^  or  under,  to  .o.  0.1^^^ 

Free  Fatty  Acids,  v/hen  over  5.0^,  to   0.5^ 

Quantity  Index  to  ••<,••*«••••.•••.•••. ••••••  OeOl  units 

^c^^uality  Index  to  «... ••»••••«••«••   0.1  units 

Grade  to  v/hole  or  half  units,  v/hichever  the 
actual  calculation  is  nearest© 


(d)  A  sample  certified  by  a  licen::9d  cottonseed  sampler  as  hot  or  fermented 
shall  not  be  designated  as  ''Off  Grade*'  unless  the  chemist  shall  find  evidence 

of  damage  due  to  fermentation  or  heating* 

(e)  Ko  certificate  of  the  grade  of  a  sample  shall  be  issued  until  after  the 
lapse  of  20  hours  after  the  receipt  of  the  sample  by  the  chemist • 

(f )  Each  step  in  the  analysis  of  samples  of  cottonseed  shall  be  executed 
promptly  and  vrith  a  minimum,  of  exposure  to  oxidation»    Once  begun,  ajJL  analytical 
operations  shall  be  continuous  with  no  interruption  or  delay  at  any  point. 

(g)  The  form  of  cottonseed  grade  certificate  shovm  on  page  10  shall  be 
used  by  all  licensed  cottonseed  chemists*    U^ien  lint ers. have  been  included  as 

a  factor  in  deten-lning  the  grade  of  cottonseed,  the  capital,  letter  (X)  in  paren- 
theses shall  be  placed  immedia.ts3.y  after  the  numerical,  grade  designation  on  the 
cottonseed  grade  certificate.    The  certificates  shall  not  contain  advertising 
matter* 


"  10 


S.  UMITSD  STATES  PEP/RTICKNT  OF  APICULTURE 

(seal)  ,^ricu)tiir  1     .r':ctt-.-  i.crTicr  •  i 

D.Aa 

C  OTT  OM  SEED  Cflu^JECKRT  IF  XCATE 

A.  LABORATORIES*  cooperating 

SO  Wall  Street,  Ifew  York  Gity 


Issued  at 
Date 


Submitted  by 


Identified  as 


Point  of  Origin 

County, 

State 

Sanple  certified  by 

Licensed  Cottonseed  Sanpler  Eo. 

AMLYSIS 

CALCULATIONS 

Total  Foreign  Itittor 
(Reported  by  sanplor  &  c'henist) 

%    (Quality  Index  Deductions  t 
Ac  0  *  1 0  F  ore  i  gn  Mat tc r 

units 

Moisture 

%     Acc^t«  Moisture 

units 

Free  Fatty  Aoids  in  Oil 

%     Aoo^t«  Free  Fatty  Acids 

units 

Oil 

%     Net  C-iUALITY  Index 

Airmionia 

%     QUANTITY  INDEX 

Lintors 

fo  (SUJM 

I  hereby  certify  that  the  above  analysis^Tas  mad^ acoprding  to  the  Ifxboratory 
methods  approved  by  the  Adjiinistrator ,  pSG^ne%tM^^€^!of  Marketing  A^xnj^ Vr a%^i ^ 
and  that  the  grade  given  is  according  to  the  Official  Standards  of  the 
United  States* 


Ceirbificatc  No.  

Licensed  Cottonseed  Chenist  No» 


i 
I 
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Sec.  10:  Cotton  Linters  -  Option  of  Forced-dreft  Oven  Method  or  Vacuum  Method 
1,    Forced-draft  oven  method 

(a)  See  appendix  for  approved  equipment  and  reagents. 

(b)  .  Prpcedure.    Dry  duplicate  portions  of  50  grams  of  cottonseed^  plus 
or  minus  0,01  grams,  for  30  minutes  at  130°C.,  plus  or  minus  3°C.  in  an  approved 
type  oven.  If  the  seed  contain  excessive  moisture,  they  should  be  dried  for  1 
hour.    Toward  the  end  of  this  drying  period  absorb  into  the  inner  walls  and 
bottom  of  a  porous  earthenware  pot  2.0  ml.  of  concentrated  hydrochloric  acid 
(use  1.0  ml.  for  delinted  cottonseed) .    The  acid  should  be  distributed  all  over 
the  inside  of  the  pot,_  and  when  absorbed  the  inside  of  the  pot  must  appear  dry, 
otherwise  a  new  pot  must  be  substituted.    Place  the  dried  seed  in  the  pot, 
cover  and  place  in  an  approved  type  of  fuming  oven  which  has  been  previously 
opened  and  ventilated  for  at  least  5  "to  10  minutes,  and  fume  for  1  hour.  The 
oven  temperature  should  gradually  rise  to,  but  not  exceed,  115°C.  When  properly 
fumed,  the  lint  should  be  loose  and  brittle,  but  not  scorched.  Transfer  the 
treated  seed  to  an  approved  sieve  or  screen  and  carefully  brush  with  a  rotating 
or  circular  motion,  using  a  round  brush,  by  hand  or  approved  machine,  until  all 
of  the  lint  has  been  removed  from  the  seed  and  passed  through  the  screen.  Trans- 
fer the  delinted  seed  to  metal  boxes  provided  with  close  fitting  covers, 
covers  removed,  and  place  in  an  approved  oven  and  dry  over-night  at  lOl^C . 
Remove  from  the  oven,  cover,  cool  in  a  desiccator  and  weigh  to  the  nearest  0.01 
grams.    Determine  moisture  in  the  original  seed  by  the  same  method  as  specified 

in  Sec.  2.    Calculate  and  report  in  accordance  with  the  following  example: 

Example  of  Calculation 

A  equals  Weight  of  sample  (50  grams) 
B  equals  Weight  of  dry,  delinted  seed 
C  equals  Moisture  in  original  cottonseed 

Residual  Lint,  Bjo  moisture  basis  (when  50  gram  sample  is  used) 

i  =  2  (  A  -  B  )  -  C 
0.92 
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2*         Vaouum  method 

(a)  See  appendix  for  approved  equipment* 

(b)  Procedure:    ''Teigh  duplicate  portions  of  50  grams  -»01«  Ab- 
sorb 2  ml»  of  concentrated  KCL  in  the  bottom  of  vacuum  type  earthenware 
porous  pots*    (The  acid  should  be  distributed  over  the  bottom  of  the  pot* 
If  the  botton  of  the  pot  does  not  appear  to  be  dry,  another  pot  must  be 
substituted).    Place  the  7/ei/?;hed  seed  in  the  pot,  cover  and  place  in  an 
approved  type  vacuum  ovene    Close  Dven  door  and  allov/  vacuum  to  increase 
slowly  until  14' 1"  Hg  vaouiim  is  reached  within  13  minutes.    The  temperature 
of  the  bottom  of  the  oven  will  be  thermostatically  maintained  at  158"  C-2  » 

After  13  minutes  in  the  oven,  the  vacimm  will  be  increased  so  that  a  vacuum 
/ 

of  27  ^  1"  Hg  will  be  reached  at  the  end  of  12  minutes  continued  treatment, 
(The  low  vacuum  tends  to  pull  the  HCL  fumes  out  of  the  pot  into  the  cotton- 
seed;   the  higher  vacuum  pulls  the  fumes  out  of  the  cottonseed  and  out  of 
the  oven.)     Vhen  a  temperature  of  160°C  is  maintained  on  the  fleer  of  the 
oven,  the  temperature  within  the  pots  wi 11  rise  until  approximately  90°  is 
reached  at  the  end  of  the  fuming  treatment* 

"■'/ith  excess  moisture  cottonseed  (more  than  20  percent),  the  method 
is  modified.    The  cottonseed    is  predried  under  vacuum  for  10  minutes  in 
vessels  mthcut  covers.    The  HCL  is  absorbed  into  the  inside  of  the  vessel 
covers  which  are  placed  on  the  vessels  containin-^  the  cottonseed.    The  samples 
are  then  fumed  as  outlined  above • 


Tei^^h  the  cottonseed  to  the  nearest  »01  grain*    Transfer  the  seexi 
to  an  approved  delintinrr,  device  for       minutes  or  until  all  lint  has 
been  removed  and  passed  through  the  screen.    "Tei/^h  the  delinted  seed" 
to  the, nearest  yOl  gram.    Two-vacuum  ovens  and  one  brush  machine  have 
a  capacity  of  108  samples  (in  duplicate)  in  8  hours  or  324  samnles 
(in  duplicate)  in  a  24  hour  period. 

Calculate  and  report  residual  Winters  in  accordance  va  th  the 
following  example! 

B  -  VtfCight  of  cottonseed  after  fuming  treatment 

C  2  'Veight  of  delinted  cottonseed 

Residual  linters,  8fo  moisture  basis,  in  percent 

S  2(B^) 
0*92  * 

Note;  Then  the  pots  do  not  al^sorb  the  acid,  they  may  be  replaced  ?dth 
new  pots  or  re-activated  as  follows  s 

Boil  fdr  approximately  one  hour  in  10  percent  j^JaOH  solution* 
Rinse  in  vv'ater.    Keat  in  a  1  percent  solution  of  HCL  for  20  minute s» 
Rinse  in  water©    Dry  overhif-ht  at  130°C»    This  treatment  renders  the 
pots  as  good  as  new  and  in  some  cases  the  absorption  is  actually  itm 
creased  « 


Sec»  11;    Cellulose  Yield  f©r  <jottonseed  linters  and  hull  fiber. 

(a)  See  Appendix  for  approved  equipment  and  reagents, 

(b)  Procedure,    Place  up  to  5  lbs »  ©f  linters  Gr  hull  f  ibf^r  in  an  appsroved 
mixer,  close  the  door,  and  rotate  the  mixer  3  to  5  minutes,  depending  on  the 
length  ©f  the  fiber.    Three  minutes  is  sufficient  for  second  cut  or  hull  fiber j 

5  minutes  for  mill-run.    After  mixing,  remove  port ionis  for  moisture  arid  cellulose 
yield  determinations.    Should  the  conditions  of  humidity  and  temperature  in  the 
laboratory  be  such  as  to  cause  changes  in  temperature  during  the  mixing  of  the  lint, 
the  moisture  determination  should  be  made  as  soon  as  the  sample  is  received  in  the 
laboratory,    A  25  gram  sample  is  weighed  into  a  tared  approved  moisture  dish  and 
dried  in  an  appr©ved  oven  at  105*^0.  to  llO'^C,  for  4  hours «    Remove  from,  the  ©ven, 
cover  and  cool  in  a  desiccator.    Weight  the  cooled  sample,  calculate  and  report  as 
m^^isture  of  the  lint  in  accordance  with  Sec,  2,,  for  moisture  percentage.  Weigh 
accurately  35  grams  of  the  mixed  sample  into  an  approved  digestion  vessel.    Add  526 
ml,  ©f  standard  1,0%  alkali  solution,  pressing  the  sample  of  lint  into  the  alkali 
solution  as  the  alkali  is  added  (it  is  essential  that  all  of  the  sample  be  wet). 
Stir  the  sample  thorQughly,  fasten  the  lid  securely  to  the  vessel  and  place  in 
approved  autoclave  (pressure  cooker).    Fasten  the  lid  of  the  autoclave  securely  and 
incro'^se  the  steam  pressure  up  tu  105  lbs,  (it  is  advisnblo  to  blow  steam  through 
the  autoclave  before  fastening  the,  lid  to  close  in  order  to  be  sure  that  all  air 
has  been  removed).     Observe  the  temperature  closely  throughout  the  digestion  period, 
and  digest  for  3  hours  after  the  temperature  h^s  reached  341  ?,  and  then  reduce  tho 
steam  pressure  gradually.     Be  careful  not  to  allow  the  steam  pressure  to  drop 
during  the  digestion  period,    Remove  the  sample  from,  autoclave,  add  a  simll 
amount  of  v/ater  p  nd  pour  the  mixture  directly  into  the  Icwer  half  ^f.'-'n  approved 
lint  washer.    Rinse  the  sample  container  cnce  in  .order  to  assure  the  complete 
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removr.  1  of  "^ll  fiber  into  the  v;.?.  sher.    Attach  the  uppor  portion  of  the  cylinder 
securely  and  str  rt  the  v/asher,   opening  the.  v/p.ter  valve  v.-hen  the  screened  portion 
of  the  wp.sher  reaches  the  botton  of  its  rotation.     Observe  the  time  at  which  the 
water  is  turned  on,  rr^j-ntnin  the  water  pressure  constant  at  22  lbs,  per  square' 
inch,  arid  at  a  rate  of  3,9, to  4e0  gallons,  per  minuter     ^hsh  the  sample  for  5  ' 
minutes  •     Close  the  water  v^  Ive  and  stop  the  wasKer  when  the  screened  end  of  the 
washer  reaches  the  bottom  of  its  rotation,  keeping  the  cylinder  slight-Xy  off-  the 
vertical  position  to  insure  complete  drair^ige.     »hen  the  flrw  of  v/ater  from  the 
cylinder  has  stopped,  reopen  the  water  valvo  for  a  few  seconds  in  order  to  wash 
any  adhering  fibers  from  the  walls  of  the  .cylinf^or ,    Reriove  the  lower  half  ef  the 
washer  containing  the  sa:mpl6,  carefully  remove  the  sample  from,  the  screen  and 
oomipress  it  to  remove*  as  much  water  as  possible.     Place  the  sample  in  an  approved 
m-©isture  dish,   dry  in  an  approved  ©ven  at  105^0.  to  llO'^C  *  for  ,16  hours,  preferably 
•ver-^night 9    Remo^^e  from  the  oven,  cover,  cool  to  room  temperature  and  Y/eigh»  Cal-^ 

*       *      *  • 

culate  the  report  percentage  of  dry  cellulose  or  any  desired  m.oisture  basis  in 

accordance,  with  the  following  exam^ple  : 

Example  of  Calculation 

%  Moisture  ^  Loss  in  7v'eight  x  100 

■  Yv'eight  ^f  Sample     '■         ■  ■ 

%  Cellulose  yield  (dry  cellulose)  received  basis  - 

vYeight  of  Dry  Residue  x  100  ••••  .  •,  . 
Weight_  cf  Sample 

%  Cellulose  yield  (desired  moisture  basis)  - 

.  '  A  (lOO  -  %  moisture  desired) 

100  -  %  moisture  in  sample  analyzed 

A  ^  %  dry  cellulose  yield  determane^  above ♦ 
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APPENDIX  "A" 


APPROVED  EQUIFiklEMT  AInID  REAGEXITS:  -  . 

Sec«  1  (a)»    Friction-top  cans  of  155  cubic  inch  capacity* 
or 

Paper  bag;s  7-l/3"  x  3"  x  l4-l/2",  l/90  Asphalt  Laminated  or  l/60 
Duraloid^  sewn,  open  mouthed,  bottoms  dipped  in  waat> 

SeCt  1  (o ) t    6-mesh  Screen* 

Torsion  Balance,  capacitor  2,000  grams* 

*USDA  Type  Laboratory  Cottonseed  Cleaner-Mixer  (Mfgw  by  Custom 
Scientific  Instruments,  Inc.,  Arlington,  IJew  Jersey 

or 

IvIacLellan  Mixer  No.  00- S. 
or 

*Henry  Mixer  (mfg»  by  Davidson-Kennedy  Company,  Atlanta,  Ga»)* 

Sainple  -containers  for  use  in  making  analysis. 

»  Air-Tight  bottles  or  containers,  wide-mouth,  for  preserving  por- 

tion of  sample  for  moisture  determinations. 

Sec.  2:  Shallow  Moisture  Dishes  with  Covers,  Official  A.O.C.S.  or  equivalent^ 

Analytical  balance. 

Forced-draft  Circulatory  Oven  approved  by  A.O.C.S.  (Despatch  Oven 
and  Freas  (Precision-Freas )  Oven  only  manufactured  type  ovens 
approved;  converted  DeKotinsky  Ovens  also  approved). 

Desiccator,  minimum  10"  diameter  or  larger. 
Sec.  5  (a)?    Forced-draft  Circulatory  Oven  (same  as  specified  in  Sec.  2). 

Fuming  Oven:  double-walled  tank  constructed  of  sheet  iron  or  copper^ 
seams  welded  or  brazed,  open  at  top,  removable  cover,  inner  com- 
partment approximately  7-l/4"  deep  and  7"  wide,  equipped  with 
removalbe  tray  large  enough  to  hold  two  rows  of  fuming  pots,  tray 
to  be  so  constructed  so  as  not  to  rest  directly  on  bottom  of 
the  compartment,  length  of  compartment  recommended  approximately  18"j 


space  between  walls  and  bottom  of  tank  should  be  filled 
with  a  mineral  oil  which  can  be  heated  to  afe^ut  175^0 
space  to  be  fitted  v/ith  breather  pipe  and  drain;  cover  to 
have  two  or  three  holes  3/4"  diameter  for  ventilation;  inner 
compartment  and  space  bet^'/een  ivalls  of  tank  should  be  fitted 
vath  thermometers  in  order  to  control  temperatures  of  oil 
and  fuming  compartment;  heating  of  oven  to  be  by  gas  or 
electricity* 

♦or 

♦Henry  Forced«draf t  Fuming  Oven  equipped  with  thermostatic  control, 
heat  being  furnished  by  gas  jets  (nfg«  by  ^vid son-Kennedy  Co., 
Atlanta,  Ga*)* 

or 

*USDA  t-^fj^e  vacuum  fuming  oven  (mfgo  b^r  Lab-Quip  Iifg»  Co.,  Leland^,  ]\.jiss<#) 
Fuming  Pots?    unglazed  porous  earthenware  pots  Y/ith  (1)  outside 

dimensions  3  l/8"  diameter,  3  3/8"  high,  inside  dimensions  2  5/8" 
diameter,  3  l/s"  depth,-  or  .(2)-  new  t\^e  r-ot  with  inside  dimensions 
5"  diameter  and  1"  depth  (mfg«  by  Niloak  Potter?/  Company,  Little 
Rock,  Arkt),  pots,  to  be  fitted  with  cot':)rs*» 
Grinding  ^'^illi-    Bauer  Bros^  -^^Ot  148  Laboratory  Hill,  using  Precision- 
ground  No»  6912  plates,  speed  of  3600  rop»m»,  hopper  fitted  with 
cover  (mfgc  by  the  Bauer  Brps.  Company,  Springfield,  Ohio)* 

♦Mixer;  Eenry  Velocity  Mixer  for  ground  sample  (mfg«  by  A«  S#  Aloe 
Company,  Sto  Louis,  iioo)» 

or 

a  1/2  gallon  Mason  Fruit  Jar  with  screw  type  cover  and  large  rubber 
stopper* 

Air—tiq;ht  bottles  or  containers,  wide  mouthed,  screw  caps  for 
ground  samples e 

Concentrated  Hydrcchloric  Acid* 


5qo»  4;         Shr.llov^  Moisture  Dishes  v:itl-i  Covors  (same  as  specif iod  in  Sec*,  2), 
Forocd-dr?.f t  Circulr.tory  Oven  (sai-^e  rxs  specif icd  in  Sec.  2). 
Analytical  Balance » 

Desiccator  (same  as  specified  in  Sec.  2), 

Sec,  5  (a)s  Butt  Extraction  Apparo.tus  using  Allihh  Condensers  with  12"  jackets, 

fitted  with  tapered  cork  ooimoctionsa  ■  ' 
Soxlct  Extraction  Flasks,'  BO  ml.  or  100  ml,  capacity  as  desired. 
Filter  Paper,  150  nm.,  S.  &       No.  5-97,  'Re ovo  Angel  IIo.  211,  miatnian 

ITo.  2  or  equivalent. 
Absorbent  Cotton,  Free  of  petrolic  other  extract. 
Analytical  Balance. 

Hot  i/Tater  (steam)  Bath  or  Eloctrio  Hot  Plato  covered  with  l/s" 
■'    ■  ■     '  t.sbestos  Bhoet. 

Petrolic  Ether  of  the  follovring  specif  ioo.t ions  j 


»   O  «  «  I 


Initial,  boiling-  temperature   

Initial  boiling  temperature 

Dry  flask  end  point  «••••••••*•••• 

Dry  flask  ond  point  ^  ••• . 

At  least  955^^  distillixig  under  54°C 
Not  more  than  60%  distilling  under 
Specific  Gravity  at  60°F 

Color   

Evaporat i on  r o s  idue ,  100 , ml 

Doctor  Test  «...«,  

Copper  Strip  Corrpsion  test 
Unsaturated  compounds 
Residue  in  distilling  flask 
Blotter  Strip  Oder  test.... 
Aromatic  compounds 
SaDonif ication  value 


•  •  Hot  less- than  35°C, 

♦  •  H  et  ri  ore  t  iia  n  3  8  °  C  « 
....  Npt  less 'than  52^C. 
. •  Hot  more  than  60^C . 


40^0 


4  * 


Oo630  to  0.660 
¥iatcr  v/hite. 

Not  more  than  0,0011  grams 
S'/j'ect, 

on-corrosive  • 
Trace  only  permitted. 
Houtrb.l  t'o  methyl  orange. 
Odorless  within.  12  minutes. 
Hp  nit rb-benz one  odor. 
Loss  t.".van  1.0  mg.  KOK 
per  100  ml. 


Distil laticn  test  performed  as  directed  in  A.S.T.M,  Designation  216'^32, 

« 

Evaporation  Residue j    add  0,25  grams  of  stearin  or  similar  hard  fat> 
previously  dried  to  constant  weight  at  101®C,,  to  2  50  ml,  of 


petrolic  other,  cvapor^.to  tho  ether  on  a  stao.n  hvth  end  dry  the 
residue  to  constant  Vv-oight  r,t  lOl^Cc*    The  inorocso  in  vroight 
shell  not  exceed  0,003  groj-iS* 

Copper  Strip  Corrosion  tostj    ir^sort  a  sr.x.ll  strip  of  polished  copper 
in  a  distillation  flo.sk  c ordaining  petrolic  ether.    There  should 
be  no  appro cir.blc  dr.rkcning  of  'zlio  copper  during  distillationo 

Unsaturated  oonpoundsj    detcrmnc  as  directed  on  pa  go  154  of  tho 

Analj^^ical  Edition  of  I.  &  E.  G.,  March,   1938 •    Trace  only  per- 
mitted. 

Blotter  Strip  Odor  tost:    iiimorso  a  etrip  of  vfhito  unglazcd  "blotting 
paper  (l"  X  4"  x  0.166")  in  prctrolic  ether  for  30  ninutes  5  dry  at' 
roon  tenporature  in  still  air  for  12  ninutes*    The  paper  should 
romcuin  odorless, 

Arcnatic  co:.-.pounds ;    add  5  drops  of  petrolic  other  to  40  drops  of 
HgSO^  (sp,gr,  1*84)  and  10  drops  of  HTIO3  (sp.gr*  142)  in  a  test 
tube;  Y/arn  for  10  minutes  and  then  cool  for  30  ninutesj  transfer 
to  a  shallow  dish,  dilute  v/ith  distilled  ivatcr.    There  should  bo 
no  nitrob-^nzene  odor,  '        '  ■ 

Sec,  6  (a)t  Kjeldahl  Digestion  and  Distillation  Ap^^arr tus ,  conplete  with  heat 
source  (gas  or  electricity),  traps,  and  blcck  tin  or  equivalent 
non-corrosive  tubing  condensers • 
lijoldahl  Digestion  Flasksy  800  nl,  or  650  nl,  capacity  as  desired. 
Distillate  receiving  Flasks,  500  nl,  capacity  ©r  any- 'convenient  sizo. 
Metallic  Mercury  or  Mercuric  Oxide,  A,C,S,  grade, 
l^inc  nctal,     ^:ranular,  20-nosh, 
Petassiun  ®r  Sodiui:i  Sulphate,  A,C,3.  grade. 


Sulpiniric  Acid^,  spcciric  gr?;.vity  1«84,  roageht  grade « 
Sodiun  flydr oxide  Solution;,  fipocific  gr.^.vity  la50,  technical  grade  a 
Godiun  Hydroxide  Solution,  O.SSN,  accurately  ctandardized o  (nee  Mote) 
Sulphuric  Acid  Solution,  Oo5H,  accurately  fitandardized,  (See  Note) 
Distilled  V/'ater* 

Methyl  Red  Indicator  So3..utioW;,  In  alcohol  ( SDA  oO  or  Ethyl 

Alcohol) 

PotaRsiun  or  Sodiupi  Sulphide;  S'<ilution3  4:nO%  in  wator» 

NOTE;      Other  normalitien  oi'  aocurntoly  gtandardizod  Sodium  Hydroxide  Solution 
and  Sulphuric  Acid  Solution  nay  ho  wsod  if  dcnired  by  analystc 

Sec,  7j  Laboratory  Huller  or  Bauer  Bros,  ivlill  IJoo  148  (as  specified  in 

See,  3)  vv^ith  tiio  platon  adjusted  to  junt  break  the  seodf, 

Perforated  porcelailjai  or  disc,  17  iiino  dianeter,  with  1  ran*  holes 

spaced  1  apart* 

Butt  Tubes* 

Asbestos  Fiber  suspended  in  petrolic  ctjior* 

Absorbent  Cotton. 

4-  to  d-Lionh  Screen, 
nr 

*Honry  'Hull  and  Jieats  Separator  (:;ii'g«  by  Davids  on- Kennedy  Co., 
Atlanta,  Gtio) 

Barr ov/-A,'^oe  Jioats  Grinder,  equipped  v/ith  Hns.svrin  "Mo,  1  or  Univorspl 
fio*  71  food  chopper  v/ith  16-tooth  blade  or  Univoraal  I'^c,  1  food 
chopper  v\i-ith  12 -tooth  blade* 

Oil-sanple  Bfevbtlesi, 

Extractign  Flaslcs  .of  150  ml,  capacity. 

Petrolic  ethv.r  (specifications  sai:ie  as  in  Sec,  6 


SDA  Fornuln.  30  cilcohol  (or  GDA  3A),  Ir.opropyl  alcohol  or  Et>iyl 
Alcohol  (v/hichover  Cvlcohol  io  uood,  tiic  alcohol  nuct  bo  neutra- 
lized ivith  I^IaOE  solution  until  indicator  shows  faint  pink  color 
"boforo  adding  sample  of  oil), 

Phonolphthalein  Indicator  Solution,  1,0^1  in  9b'/o  Ethyl  Alcohol  or 
.SDA  Formula  30  Alcohol* 

Sodium  Hydroxide  Solution,  O^SSK,  aoouratoly  standardized* 

Analytical  Balance <> 

Torsion  Balance » 

Sec.  10  (a)g  Forced'F'draf t  Circulatory  O'ren  (srw  v,b  specified  in  Secc  2)o 
Fuming  Oven  (same  as  sp^ci^i^^d  ivi  Sue.  3  (a))» 
Fuming  Pots  (same  as  specified  in  Sc>'C»  3  (o-))* 
SViallow  Moisture  Dishes  (  same  as  s  pojoified  in  Soc«  2)  and  Metal 

Moisture  Dishes,  3-3/4"  x  1",  with  ti^ht  fitting  slip-cover 

covers • 

Sieve,  Tyler  35-mosh  (TI,  Sa  IJo,  40). 

Round  Brush  (a  vj-indow  TJi-shing  brush  is  satisfactory), 

Hote i  specification  for  a  suitable  dclinting  machine  may  be 

obtained  from,  the  U«  S,  Departm.ent  of  Agriculture,  FWimg 
VTashingtony  D,  C»  (Cotton  Branch) o     Other  satisfactory 
mLiohines  ai^e  -.s  follovv'ss  Rett  ger-At kins  on  Brushing  Machine 
(c/o  T«  L.  Rottgcr,  Buckeye  Cotton  Oil  Co,,  Memphis,  Tenn#) 
find  P'ort  Worth  Fumed  Lint  Removal  Michine  (o/o  C*>Lo  Manning, 
Fort  Worth  Laboratories,  Fort  Worth,  Texas) 

Desiccator  (sam.e  as  specified  in  SeG.  2).    IToto  ?    Calcium  Chloride 
is  not  considered  a  suitable  desiccant;     see  A.OeCaS©  approved 
de sic cant So  / 

Sec»  11  (a)  ?  ,Foro<3d~<Lraf  t  Circulr.tory  Oven  (same  as  specified  in  Sec,  2), 
Mechanical  Lint  Mixer  as  ax:proved  by  A<,0»G.3o 

Mechanical  Washer  (mfg.  by  Willin.n  E»  Ellis  &  Sons,  Mem.phis,  Tenn») 

to  A»O.C,S,  specifications. 
Pressure  Cooker  or  a^utoolavo;  v/hiuh  will  liiaintaiii  an  iniKJrnai  steam 


pressure  of  105  lbs.  plus  or  minus  1  lb*  por  square  inch 

(equivalen-b  to  341^F,  c-r  171c6^CO« 
Digestion  Vessels,  iron  containers  (glue  pots)  capacity  1000  rrJe 

(A.O^C.S*  s]?ecif ioations )o 
Moisture  Dishes,  aluminum,  capacity  30  cubic  inches,  with  tight 

fitting  covers* 
Metal  Moisture  Dishes  (same  as  specified  in  Sec*  10  (a))o 
Desiccator  (same  as  specified  in  Sec*  2  using      dosiccaxit  as 

specified  in  occ,  10  (a))o 
Sodium  Hydroxide  Solution^  1*0^  NaOH  by  v/eight,  accurately 

standardized o 


F^r  description  of  iteino  mrkod  vrith  asterisks  (  *)  see  Appendix  "B" 
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APPENDS  "B" 
Description  of  Newly  Approved  Equipment: 

Sec    1  (e):  Henry  Mixer    for  whole  cottonseed  cample  as  received. 

Thia  mixer  consists  of  a  hopper  of  approximately  5  gallon  size^ 
so  designed  that  a  set  of  four  paddles  will  scoop  thu  middle 
third  of  the  sample  from  the  bottom^  permitting  the  other  two- 
thirds  to  fall  to  the  hottora     As  paddles  lift  the  middle  third 
of  the  sample^  it  is  re-distrihuted  by  falling  over  the  other 
two-thirds  of  the  sample  which  have  slipped  to  the  bottom  be- 
cause of  the  slant  given  the  sides  of  the  hopper.  Approximate 
time  of  operation  to  give  a  thorough  mixing  of  the  sample  is 
1  minute ,  i 
USDA  Type  Laboratory  Cottonseed  Cleaner-Mixer:  This  device  is 
a  iDaddle  type  cleaner-mixer  which  provides  a  means  for  mechani- 
cally agitating  the  cottonseed  in  a  circular  metal  container 
having  a  flat  bottom  with  slotted  perforations.    The  cleaning 
principle  employed  is  similar  to  that  of  the  hc^nd  cleaning  method 
now  used  wherein  the  cottonseed  samples  are  rubbed  back  £ind  forth 
across  a  screen.     Power  is  sui^plied  by  a  small  geared  motor. 
The  paddle  assembly  consists  of  a  round  disc  with  rubber  paddles 
mounted  on  its  lower  side,    A  hand  wheel  is  provided  for  raising 
and  lowering  the  cleaning  paddle  assembly  so  that  it  is  out  of 
the  way  when  elevated  for  ease  in  removing  cottonseed.    A  con- 
veniently located  lever  operates  a  lock  which  holds  the  paddle 
assembly  in  either  an  up  or  down  position.    The  hand  wheel  shaft 
is  spring  loaded  to  assist  the  operator  in  raising  the  paddle 
assembly. 
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Henry . J'_Q^cc^".<3:raf  t  Fu.minj^;  ^Y^ii    oquipped  with  thermo- 
static control  for  fuming  of  cottonsoed  for  oil  and 
ammonia  determinations,    Thia  oven  is  essentially  a 
forced-draft^  circulatory^  gas-fired^  constant 
temperature  oven;,  so  designed  that  the  circulated 
air  is  preheated  and  delivered  to  the  fuming  chamber 
at  a  constant  predetermined  temperature .    This  permits 
the  temperature  of  the  fuming  chamber  to  drop  wiien  the 
cold  pots  are  introduced  into  the  oven  and  to  gradually 
rise  to  the  maximum  temperature  as  the  fuming  pro- 
gresses.   The  fuming  chamber  is  designed  to  accommod'ate 
four  trays  carrying  12  ajjproved  fuming  pots  each, 
USDA  Type  Vacu^om  Fuming  Oven:    The  vacuum  fuming 
equipment  consists  of  an  insulated  box  typo  vacu-um 
oven  electrically  heated^,  therraostatically  controlled,, 
1800  watts^  and  a  self »'Sup;plying  centrifugal  water 
pump  to  provide  vacuum  with  water  aspirators .  By 
use  of  a  bleeder  valve ^  a  vacuum  of  17  inches  mercury 
is  provided  in  the  oven.    Highest  vacmim  obtained  is 
about  27  inches  of  mercury.    Each  individual  oven  has 
a  capacity  of  six  samples.    Additional  oven  units  may 
be  add.ed  for  a  greater  capacity. 
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Sgc.  3  (a):  Henr;y-  Velocity  Mixer  for  mixing  oi"  ground  cottonseed  aamplos  for 
oil  cind  anmonia  dotoniiinationB  . 

This  mixer  conainta  of  an  o'pen  fjr.mplo  cup  rGvolving  on  i\  vortical 
axis  at  spoede  of  approximately  100  to  ^00  r,pja.,  m5:iximui;i  speed 
recommended  for  cottonejeed^  and  a  baffle  blade  mounted  rigidly  at 
one  side  of  the  cup  for  directing  the  flov  of  the  sample.  In 
operation^,  the  sample  in  the  rapidly  revolving  cup  assumes  the 
properties  of  a  fluid  in  flov.    As  the  velocity  is  reached,  the 
baffle  blade  at  the  side  of  the  cup  re  -directs  this  stream  to 
produce  essentially  perfect  mixing.    The  mixer  is  built  -with 
speed  reducer  motor  of  l/8  h,p,  capacity  enclosed  in  a  suitable 
housing.    Speed  is  controlled  by  a  knob  and  dial  graduated  0  to 
100  units  in  2  unit  sub -divis ions ,    The  sample  cup  is  made  of 
stainless  steel  and  is  mounted  directly  on  the  motor  spindle 
through  an  opening  in  the  top  of  the  motor  housing „    The  cup  is 
removable  so  as  to  easily  facilitate  the  removal  of  the  mixed  sam- 
ple.   Approximate  time  of  operation  to  give  a  thorough  mixing  of 
the  sample  is  1  ninute  with  the  cup  revolving  at  full  speed. 
Sec,  7:         Ilenry  Hull  and  Mec.it s  Sepcirat or  for  separating  meats  from  hulled 
seed  for  use  in  F.F.A.  determination. 
This  separator  consists  of  a  square  hopper  equipped  with  rotary 
beater  turning  so  as  to  beat  the  sample  against  a  curved  screen 
(^4-  to  6  mesh)  until  the  meats  have  been  separated  and  screened 
into  a  chute  which  passes  them  back  to  the  sample  container.  The 
hulls  are  discharged  from  the  hopper  by  revolving  the  whole  mec- 
hanism on  the  beater  shaft  and  dumping  into  any  properly  placed 
receiver  or  container.    Complete  separation  is  obtained  in  approxi- 
mately one  minute . 


» 


